c This solithromycin quality control study was performed to establish quality control (QC) ranges for the N. gonorrhoeae ATCC 49226 control strain for MIC agar dilution testing (AD) and zones by disk diffusion testing (DD). The following ranges were established: AD, 0.03 to 0.25 g/ml, and DD, 33 to 43 mm. In January 2015, the CLSI Subcommittee on Antimicrobial Susceptibility Testing approved these ranges, which will be important when evaluating solithromycin against clinical isolates of N. gonorrhoeae.
rhoeae (ATCC strain 49226) from a chocolate agar plate (20 to 24 h of incubation) were suspended in Mueller-Hinton broth or saline to prepare a solution adjusted to a 0.5 McFarland standard density. The agar plates were inoculated with 1 to 2 l of each suspension using an inoculum-replicating apparatus (e.g., Steers replicator) or equivalent device. Agar growth control plates (no antimicrobial agent added) were inoculated at the beginning and end of every test run to ensure that there was no contamination or significant antimicrobial carryover during the inoculation. All laboratories performed the testing over Ն2 days (day 1 agar, plate preparation; day 2, susceptibility testing), with no more than 5 replicates being tested on 1 day. Each replicate represented an individually prepared inoculum suspension. Experiments were performed by generating one MIC in three different medium lots for 10 replicates (30 determinants) per site for solithromycin at eight participating laboratory sites, resulting in a total of 240 MIC values. The endpoints for determining the MIC by AD testing were interpreted by all participating laboratories as no visible growth on an agar plate for a specific antimicrobial concentration. Internal QC testing was performed using ciprofloxacin (lot no. BCBJ9941V; Sigma Aldrich) at a test concentration range of 0.0005 to 0.015 g/ml. All ciprofloxacin MIC QC values were observed within the CLSI published QC range (0.001 to 0.008 g/ml), therefore providing a validated internal control for this study (data not shown).To verify the accuracy of the prepared inocula, colony counts were performed by subculturing in a quantitative manner onto antimicrobial-free agar plates, resulting in an average count of 1.2 ϫ 10 5 CFU/spot (range, 0.3 ϫ 10 5 to 1.8 ϫ 10 5 CFU/spot). For DD testing, two different lots of 15-g solithromycin disks were manufactured by two companies: Mast Group, Merseyside, United Kingdom (lot no. 320863) and Bio-Rad, Marnes la Coquette, France (lot no. 4A0011). A single lot of 5-g ciprofloxacin disks from BD was used as an internal control (BD lot no. 3261282). Three different lots of GC agar with 1% growth supplement from 2 manufacturers were used for DD testing: Remel, Lenexa, KS, USA (lot no. 481253), and BD, Sparks, MD, USA (lot no. 4078133 and 4056424). Eight laboratories participated in DD testing; each laboratory used 2 disk lots from two different manufacturers, generating two zone diameters (one with each disk lot) on three different medium lots for 10 replicates, ultimately resulting in 60 determinations. The laboratories performed testing over Ն3 days, with no more than four replicates tested on 1 day. GC agar plates were inoculated from a 0.5 McFarland suspension of N. gonorrhoeae (strain ATCC 49226), in accordance with standard operating procedures for DD, as specified in CLSI M02-A12 (7), and two solithromycin disks and one ciprofloxacin disk were applied. The agar plates were incubated at 35°C with 5% CO 2 for 20 to 24 h, after which the zone diameters were manually determined.
The proposed QC ranges for solithromycin for AD and DD testing against N. gonorrhoeae (ATCC 49226) are summarized in Table 1 . The solithromycin agar dilution MIC results obtained by the 8 laboratories are shown in Fig. 1 . A bimodal distribution at 0.06 and 0.12 g/ml was observed for the solithromycin MIC results against N. gonorrhoeae (ATCC 49226). The "shoulder" at 0.06 g/ml represented 80.5% of the modal 0.12 g/ml MIC value. Therefore, a 4-log 2 dilution range was proposed for the MIC QC range (0.03 to 0.25 g/ml) using the CLSI M23-A3 criteria (6); all 240 reported results (100%) were within the proposed limits for solithromycin. No significant skewing of results or modal MIC values was observed among the medium lots. All of the observed solithromycin AD modal MIC values from each of the participating laboratories were within one doubling dilution of 0.12 g/ml.
In addition to AD, disk diffusion testing was performed for solithromycin to establish QC ranges for N. gonorrhoeae ATCC 49226 (Table 1) . When applying CLSI M23-A3 criteria (6), the zone diameters reported by the eight participating laboratories for solithromycin against the QC N. gonorrhoeae produced a 9-mm range (34 to 42 mm), which included 95.8% of all reported zone diameters. In addition, the Range Finder statistical program (10) was applied to evaluate the ranges of the MIC and zone diameter results (10) . The Range Finder statistical program suggested a slightly wider DD QC range (33 to 43 mm), which included 98.5% of the reported zone diameters. No outliers were identified among the eight laboratories based on the median, geometric mean, and mode disk diameters (10) . Minor and acceptable differences (Յ1 mm) were observed between the range and median values of zone diameters observed with the two lots of solithromycin disks (Fig.  2) . Twelve of 240 observations (5%) for Bio-Rad lot no. 4A0011and 8/240 observations (3.33%) for Mast Group lot no. 320863 were outside the proposed QC range of 34 to 42 mm. Similarly, very little difference (Յ2 mm) was observed between the range and median zone diameters occurring with the three agar medium lots (Fig. 3) . These minor differences between the disk lots and agar medium lots were not statistically significant. The control disks (ciprofloxacin) provided a valid internal control (240 zone diameters generated), and all but one zone diameter (239/240 [99.6%]) recorded were within CLSI published QC guidelines for ciprofloxacin (48 to 58 mm). The proposed solithromycin QC ranges against N. gonorrhoeae (ATCC 49226) were presented to the CLSI Subcommittee on Antimicrobial Susceptibility Testing in January 2015 and subsequently approved for future publication in the CLSI M100-S25 document (9) . The subcommittee elected to approve the Range Finder ranges for the DD method (33 to 43 mm), which provided broader limits (10) . The results (Table 1 ) from this multilaboratory study now provide QC ranges for routine susceptibility testing when applying DD and AD methods, as defined by the CLSI (6-8), for this new fluoroketolide antimicrobial agent (2-5). These ranges can now be used to provide QC guidelines for laboratories performing antimicrobial susceptibility testing of solithromycin against N. gonorrhoeae for the subsequent development and evaluation of this antimicrobial agent for broader clinical use and the treatment of infections due to N. gonorrhoeae.
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